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RESULTS  OF  AN  INVESTIGATION  TO  DETERMINE 
LOCAL  FLOW  CHARACTERISTICS  AT  THE  AIR  DATA 
PROBE  LOCATIONS  USING  AN  0.030-SCALE  MODEL  (45-0) 

OF  THE  SPACE  SHUTTLE  VEHICLE  ORBITER  CONFIGURATION 
1 40/ B (MODIFIED)  IN  THE  NASA  AMES  RESEARCH  CENTER 
UNITARY  PLAN  WIND  TUNNEL  (0A161,  A,  B,  C) 

by 

M.  E.  Nichols,  Rockwell  International  Space  Division 

ABSTRACT 

This  report  documents  the  results  of  wind  tunnel  test  0A161  of  a 
0. 030-scale  model  45-0  of  the  Configuration  140A/B  (Modified)  Space  Shuttl 
Vehicle  Orbiter  in  the  NASA  Ames  Research  Center  Unitary  Plan  Wind  Tunnel 
facilities,  conducted  March  6,  1975  to  March  31,  1975. 

The  purpose  of  this  test  was  to  determine  local  total  and  static 
pressure  environments  for  the  air  data  probe  locations  and  relative  effec- 
tiveness of  alternate  flight-test  probe  configurations.  Testing  was  done 
in  the  Mach  number  range  from  0.30  to  3.5.  Angle  of  attack  was  varied 
from  -8  to  25  degrees  while  sideslip  varied  between  -8  and  8 degrees. 

This  report  contains  one  volume  of  plotted  data  figures  and  a second 
volume  of  tabulated  data. 
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NOMENCLATURE 

General 


SYMBOL 

PLOT 

SYMBOL 

DEFINITION 

a 

speed  of  sound;  m/sec,  ft/sec 

CP 

CP 

pressure  coefficient;  (p^  - Pco)/q 

M 

MACH 

Mach  number;  v/a 

P 

pressure;  N/m2,  psf 

q 

q(nsm) 

q(psf) 

dynamic  pressure;  l/ppV2,  N/m2 , psf 

rn/l 

rn/l 

unit  Reynolds  number;  per  m,  per  ft 

V 

velocity;  m/sec,  ft/sec 

a 

ALPHA 

angle  of  attack,  degrees 

P 

BETA 

angle  of  sideslip,  degrees 

PSI 

angle  of  yaw,  degrees 

0 

PHI 

angle  of  roll,  degrees 

P 

mass  density;  kg/m^,  slugs/ft^ 

Reference  & C.G.  Definitions 

Ab  . 

base  area;  m2,  ft2 

b 

BREF 

wing  span  or  reference  span;  m,  ft 

c.g. 

center  of  gravity 

/ref 

c 

LREF 

reference  length  or  wing  mean 
aerodynamic  chord;  m,  ft 

S 

SREF 

♦ O O 

wing  area  or  reference  area;  ft^ 

MRP 

moment  reference  point 

XMRP 

moment  reference  point  on  X axis 

YMRP 

moment  reference  point  on  Y axis 

ZMRP 

moment  reference  point  on  Z axis 

SUBSCRIPTS 

b 

1 

s 

t 

00 


base 

local 

static  conditions 
total  conditions 
free  stream 
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NOMENCLATURE  (.Continued) 
Body-Axis  System 


SYMBOL 

PLOT 

SYMBOL 

DEFINITION 

CN 

CN 

normal- Corce  coefficient;  normal  torce 

qS 

CA 

CA 

axial-force  coefficient;  axi-al  force 

qS 

CY 

CY 

side-force  coefficient;  sid£  lorce 

qS 

Ca 

Kb 

CAB 

base-force  coefficient;  '38Se  force 

qS 

-Ab(pb  - Pco)AiS 

CAf 

CAF 

forebody  axial  force  coefficient , CA  - C^b 

Cm 

cm. 

pi t, chi n,  -moment  coefficient:  pitching  moment 

^REF 

Cn 

CYN 

yawing-moment  coefficient;  YawinS  moment 
J qSb 

H 

CBL 

rolling-moment  coefficient;  r°ffinS  moment 

,Sb 

Stability-Axis  System 

CL 

CL 

lift  coefficient;  Iff'k 
qS 

CD 

CD 

drag  coefficient;  ar‘5S 
qS 

C»b 

CDB 

base-drag  coefficient;  baE5e  drag 

Q o 

CI)f 

CDF 

forebody  drag  coefficient;  Cb  - 

CY 

CY 

side-force  coefficient;  siae  ior;-'3 

qS 

Cm 

CIM 

pitching -moment  coefficient;  pitching  moment 

qSiREF 

C 

n 

CLN 

vaw in g -moment  coefficient;  yawing ^moment 

H 

CSL 

rolling-moment  coefficient;  rolling  moment 

l/d 

l/d 

lift-to-drag  ratio;  CjJCq 

l/iv 

l/df 

lift  to  forebody  drag  ratio;  CjJc^ 
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NOMENCLATURE 

Additions  to  Standard  List 


Symbol 

Plot 

Symbol 

CPi 

CPI 

CPSJ 

S 

CPTI 

Mb 

MIJ 

P^j 

PSJ 

PSoo 

P 

4 

PTI 

Pt 

00 

PT 

PtVPj 

l °° 

PTI/PT 

PSi/Ps 

J 00 

PSJ/P 

Pfj/Pc 

PTI/QC 

qc  QCOMP 


Definition 

pressure  coefficient  at  tap  i 

static  pressure  coefficient  at  tap  j, 

(Psj  ~ Psoo)/^® 

total  pressure  coefficient  at  tap  i, 

(pTi  - psJ/q- 

local  Mach  number  obtained  using  Raleigh-pitot 

equation  with  (P^./Pt.) 

sj  h 

local  static  pressure  at  tap  j,  psfa 


freestream  static  pressure,  psfa 
local  total  pressure  at  tap  i,  psfa 
freestream  total  pressure,  psfa 


ratio  of  local  to  freestream  total  pressures 
at  tap  i 


ratio  of  local  to  freestream  static  pressures  at 
tap  j 

ratio  of  local  total  pressure  increment  from 
freestream  static  to  freestream  compressible 
dynamic  pressure,  (PT.  - P<.  )/qr 

1 "J  ^ co 

freestream  (as  measured)  dynamic  pressure,  psfa 


freestream  compressible  dynamic  pressure,  psfa 


!x 

where 

PTX  = P 


PT  = PT  for  M < 1 .0 

1 x ~~ 


i M2 
5 


7/2 


[-4-1 

[7M^T 


5/2 


for  M > 1 . 0 
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NOMENCLATURE  (Continued) 


Plot 


Symbol 

Symbol 

Definition 

qij 

QIJ 

local  compressible  dynamic  pressure,  (Py.  - Ps.), 
p s f a 1 J 

Rij/Rc 

QIJ/QC 

ratio  of  local  to  freestream  compressible  dynamic 
pressure 

(APy/q ) .j  j 

DPTQIJ 

local  to  freestream  total  pressure  increment 
ratioed  to  local  compressible  dynamic  pressure, 
(Py-  - Pyco)/(PT-j  - Psj)>  total  pressure  decrement 

DPQIJ 

local  static  pressure  increment  ratioed  to  local 
compressible  dynamic  pressure, 

(Ps  - - PSoo)/ ( Py-j  - P s -j ) j static  pressure  decrement 

6a 

AILRON 

aileron  deflection  angle,  degrees 

6e 

ELEVON 

elevon  deflection  angle,  degrees 

5F 

BDFLAP 

bodyflap  surface  deflection  angle,  positive 

deflection  trailing  edge  down,  degrees 

Note:  All  calculations  for  rakes  on  datasets  requiring  Ps.; 

Pc • was  taken  from  a rake  off  dataset.  J 


SUBSCRIPTS 

i I local  total  pressure  at  the  ith  tap 

j J local  static  pressure  at  the  jth  tap 

RAKES  ON  CONFIGURATION 


J Static  Pressure  Tap  Locations 


Model  Station  X0 


1 Fuselage  Flush  Left  Side 

2 Fuselage  Flush  Right  Side 

3 Fuselage  Flush  Left  Side 

4 Fuselage  Flush  R i gh  Side 


8.100 

8.100 

12.900 

12.900 
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OO  CO  LD 


NOMENCLATURE  (Concluded) 


RAKES  ON  CONFIGURATION 
(Concl uded) 

I Total  Pressure  Tap  Locations 

Left  Rake  Outboard 
Left  Rake  Middle 
Left  Rake  Inboard 
Right  Rake  Inboard 
Ri ght  Rake  Middle 
6 Right  Rake  Outboard 


Model  Station  X0 


12.846 

12.873 

12.900 

12.900 

12.873 

12.846 


PROBES  ON  CONFIGURATION 
J Static  Pressure  Locations 

1 =>  4 Same  as  the  rakes  on  Configuration 

5 Nose  Pitot/Static  Probe 

6 Left  Wing  Pitot/Static  Probe 

I Total  Pressure  Tap  Locations 

6 Left  Wing  Pitot/Static  Probe 

7 Nose  Pitot/Static  Probe 


Model  Station  X0 


0.809 

35.025 


35.025 

0.809 


Note:  Left  wing  pitot/static  probe  was  located  along  W L 9.160  and 

B L 14.050 
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CONFIGURATIONS  INVESTIGATED 


The  0. 030-scale  45-0  model  employed  in  this  test  was  a representation 
of  the  Configuration  140A/B  (modified)  Space  Shuttle  Vehicle  Orbiter.  It 
was  instrumented  for  measurement  of  static  and  total  pressures  in  the 
region  of  the  proposed  Air  Data  Subsystem  probes  on  the  Orbiter  forebody, 
and  was  provided  with  alternate  nose  and  left  wing-tip  flight  test  probe 
installations.  A wing -off  configuration  was  also  tested  with  and  without 
the  total-pressure  forebody  rakes  at  transonic  conditions.  During  certain 
runs . tufts  were  attached  on  the  right-hand  forebody  region  for  flow-visu- 
alization studies.  Elevon  and  aileron  deflections  were  variable,  while 
the  rudder  and  speedbrake  were  maintained  at  0 deg.  settings  and  the  body- 
flap  at  -7.17  deg.  See  Table  II. 

Model  nomenclature  used  for  this  test  was  as  follows: 
where:  Orb  = &26  C,  Fg  M]g  Ng4  Rg  Vg  «116  N2g 

Component 

B Orbiter  fuselage  per  Rockwell  International  lines:  VL70000140A/B 

(model  drawing  SS-A01360) 

Cq  Orbiter  canopy  per  Rockwell  International  lines:  VL70000140A/B 

(model  drawing  SS-A01360) 

E w o Orbiter  full -span,  unswept-hingel ine  6"-gapped  elevons  per 

Rockwell  International  lines:  VL70-000200  (model  drawings  SS- 

A1350) 

Fo  Orbiter  body  flap  per  Rockwell  International  lines:  VL70000200 

(model  drawing  SS-AI360) 

M Orbiter  QMS  pods  per  Rockwell  International  lines:  VL700002030A, 

VL70-0084Q!  (model  drawing  SS-A1360) 

Orbiter  main  propulsion  system  (MRS)  nozzles:  V L70000140A, 

VL70-0G5034  (model  drawing  SS-A01360) 
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CONFIGURATIONS  INVESTIGATED  (Concluded) 


N28  Orbiter  OMS  nozzles:  VL70-Q00140A  (model  drawing  SS-A01360) 


Orbiter  rudder  per  Rockwell  International  lines:  VL70000146A 

(model  drawing  SS-A01360) 

Orbiter  vertical  tail  per  Rockwell  lines:  VL70-000146A  (model 

drawing  SS-A01360) 

Orbiter  wing  per  Rockwell  International  lines:  VL70-000200 

(model  drawing  SS-A01360) 

See  Table  III  for  detailed  information  on  model  components. 
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TF5T  FACILITY  DESCRIPTION 


The  Ames  11  x 11 -Foot  Transonic  Wind  Tunnel  is  a variable  density, 
closed  return,  continuous  flow  type.  This  tunnel  has  an  adjustable  nozzle 
(two  flexible  walls)  and  a slotted  test  section  to  permit  transonic  testing 
over  a Mach  number  range  continuously  variable  from  0.4  to  1.4. 

The  Ames  8 x 7-Foot  Supersonic  Wind  Tunnel  is  a closed-return, 
variable-density  tunnel  with  a 8-  by  7-foot  rectangular  test  section.  The 
nozzle  has  flexible  side  walls  with  fixed  upper  and  lower  surfaces.  Mach 
number  range  is  continuously  variable  from  2.45  to  3.5.  Tunnel  stagnation 
pressure  can  be  varied  from  0.3  to  2.0  atmospheres  and  Reynolds  number 
per  foot  varies  from  1.0  x 106  to  5.0  x 10^. 

The  Ames  9 x 7-Foot  Supersonic  Wind  Tunnel  is  a variable  density, 
continuous  flow  type  with  an  adjustable  nozzle  to  permit  supersonic  test- 
ing over  a Mach  number  range  continuously  variable  from  1.5  to  2.5.  The 
nozzle  is  of  the  asymmetric,  sliding-block  type  in  which  the  variation  of 
the  test  section  Mach  number  is  achieved  by  translating,  in  the  stream- 
wise  direction,  the  fixed-contour  block  that  forms  the  floor  of  the  nozzle. 
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DATA  REDUCTION 


Six-component  balance  data  were  reduced,  using  Ames  standard  data 
reduction  techniques,  to  body-axis  coefficient  form.  Angles  of  attack 
and  sideslip  were  corrected  for  balance  and  sting  deflections.  Moments 
were  reduced  about  the  Orbiter  moment  reference  center. 

No  base  pressure  corrections  were  applied  to  the  data;  however,  two 
base  pressure  taps  were  monitored  for  future  reference.  Tufts  and 
Schlieren  photography  were  employed  to  determine  local  flow  and  shock- 
wave  patterns,  particularly  in  the  transonic  regime. 

The  following  reference  dimensions  and  constants  were  used  to  reduce 
the  data  to  coefficient  form. 

Reference  Dimensions  and  Constants 


Symbol 

Definition 

Model 

Scale 

Full 

Scale 

S 

Wing  reference  area,  ft2 

2.421 

2690.0 

c 

Wing  reference  MAC,  in 

14.244 

474.8 

b 

Wing  reference  span,  in 

28.100 

936.68 

MRP 

Moment  reference  point 

Fuselage  station 

32.300 

1076.68 

Water  plane 

11.250 

375 

Probe  data  were  reduced  to  provide  local  Mach  number,  various  pres- 
sure ratios,  and  coefficients  as  defined  in  the  nomenclature  section. 

Mach  numbers  (M-jj)  were  calculated  using  the  Raleigh  Pitot  equation  with 
the  appropriate  static  (Ps  ) and  total  (PT.)  pressures.  Calculations  for 
data  sets  containing  data  obtained  with  the  rake  installed  utilize  Pc. 

from  an  equivalent  data  set  containing  data  obtained  without  the  rake 
installed. 
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DISCUSSION  OF  DATA  AND  RESULTS 


Force  data  were  good  in  nearly  all  cases.  A roll  gauge  failure  be- 
tween test  segments  B and  C required  recalibration  measures  in  the  re- 
duction program,  but  no  data  were  lost.  Axial  force  data  were  possibly 
the  least  accurate  during  this  test  due  to  the  interaction  effects  of  the 
metr ic-to-nonmetric  instrumentation  leads  running  from  the  model  to  the 
supporting  sting.  However,  axial-force  corrections  to  the  model  angle- 
of-attack  and/or  angle-of-sidesl ip  readings  were  considered  insignificant. 

Model  fidelity  to  configuration  lines  was  questioned  as  a result  of 
asymmetrical  pressure  data  in  0°  sideslip  cases  with  symmetrical  deflection 
settings.  Model  dimensional  checks  will  be  carried  out  as  necessary  to 
determine  compensations  to  test  data. 
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TABLE  I 


TABLE  I.  (Coni 'd) 


TEST  : QA161  A,B,C 


TEST  CONDITIONS 


DATE  l March , 1975 


MACH  NUMBER 


REYNOLDS  NUMBER 
(per  unit  length) 


DYNAMIC  PRESSURE  STAGNATION  TEMPERATURE 

(pounds/sq.  inch)  (degrees  Fahrenheit) 


BALANCE  UTILIZED: 

NF 

CAPACITY: 

ACCURACY: 

COEFFICIENT 

TOLERANCE: 

SF 

AF 

PM 

RM 

YM 

COMMENTS: 

19 

1 

l 

TEST  RUN  NUMBERS 


TABLE  II.-  Continued 


ESI  i rfrf/U  A-  9,C 


DATA  SET/RUN  NUMBER  COLLATION  SUMMARY 


(DATE  : P$S?-nfsT 


Hg.r’VAS^TJacw-T.An  .f2,7»MM«uiMiw;.*j3n«fcLt  :-•  i~  ftfcriwft.  - 'ami  -jg&manii  >■  mi  u -juu  ~<g  rwi 

DATA  SET 

CONFIGURATION. 

IDENTIFIER 

XZJ&Of 

CtiStlEt-WW  ±£At?Cs 

j 0 V 

\&$&fre#  — Wfnt& 

o l I rxtf/me  -h  aakcs 


-f  o o 


NO.  I MACH  NUMBERS  ( OR  ALTERNATE  INDEPENDENT  VARIABLE  ) 

O F — ■■ni"  m 'iiym  -l  •- 

RUNS  /y[7 /7U7Z  J /,3  i /.>  | /^sa\/-is~  \?-o  Is.zr] j.s~ 


3^n^|3/r,3/£  1 Ut*t 

3^7  3nf  5/? 


3r3  i /S'  I 333 


n 3 of  3 to 


/ 31  I /3tf  i >3f  /SI?  m 


/ 2-  i 30 


7TA 


V 

c-l  < 


> i-/o  n? 


74 


73 


7 v 77 
7/  DS 


70  7s? 


m 

>47 

46  >SaT  [ 


Ss"  3 4 j 3£/  53^1  33/  5^^ 


? 3££  3^?  33^  343  4H 


81  ••?>-  3^31  gg3  347  W 

g%  4?  1 3^4  337  33V  4/4 

$7  3a  3<25|  336  335 ( 3V5  I ^0 


19  25  31 


RSJ./R  iRSZ/ 


37  43 


y/.R  iP5 


, /6,  /A  X47.  <?  2-  . 2 y,  o 


y £ - a ?,  3,  t,  8,  «,  /4-/  /y,  /6,  /s,  ic> , 2 ?,  i7y  xrfo 

*)-&-  0,  a y 


*<4  6 - AZ,  V.  (,,  <5L  to,  / j . /V.  /£>,  /ML  2.<?  ? 


</  A'-  y y,£, /2,/C,  »<?,  ^y,  © 


TEST  RUN  NUMBERS 


RUN  NUM0ER5 


TABLE  II.  - Continued 


' :~m  . :.  "iirwaaMfcssas 

ITEST  •*  0Qfef  4,  Z,£ 


DATA  SET 
IDENTI  FIEF 


’/Of* 


DATA  SET/RUN  NUMBER  COLLATION  SUMMARY 


6ERS 


date  i p&sr-resr 


RUNs|<?-3  I &■  ft  MZ  \ O.h 


tr? 


MTV 


o f 


/s'? 


Q> 


'xcf 


7c^ 


13 

19 

25 

3 1 

37 

43 

49 

55 

61 

a or  0 


, COEFFICENTS 

0<)  H'  o,  1,  X,  /a, / 2^/ 4,  fC  . t*.  -*o.  2 2 ,14 , ir 


Q<)  J-  - o.  V.  X,  /£>.  f 2 - / 4,  (L>.  -zo.o 


xjTz  6,  X ,/C, fXt^)i(o,'lo+Xj,p 


. I DVAfl  ( t)  I DVAR  121 

2. , v,  g,/o,/> , / M,  /(,,  *-&.  <? , 

</  Z r O,  1 , </,  A,  S\  ve?./2-.  /M.  '6  Zo.t'/  .O 


<) jM  = 6.  ^i.Z./O,  n./+  }&,  Zo,  t> 


SCHEDULES 


TEST  RUN  NUMBERS 


8ERS 


TEST  RUN  NUMBERS 


TEST  RUN  NUMBERS 


TABLE  II.  - Continued 


TEST  : 0$  !C,J  AA.C 


-tp&0&£S 


DATA  SET/RUN  NUMBER  COLLATION  SUMMARY 


SC  HD.  PARAMETERS/ VALUE 


s& 

Sa 

o 

to 

MACH  NUMBERS  ( OR  ALTERNATE  INDEPENDENT  VARIABLE  ) 


ht  A/s'  /-V  I /'3  | >'  / 1 AST  I A?s"  I 2-0  I 7.t<\ S'S 


Z3( 


£92^ 

733 


o o 


z ! } 


/*>  o 


BBSS 


c_ 

c 


£ kit 


1 3 

19 

25 

31 

37 

43 

49 

SS 

61 

a or  0 


K/C  = 0,2,  */,£,,  *.'*,'^,'9.  tt>f 

P.V  X.iO,  / V,  <9 


COEFFICENTS 

lh2&2±jjLll,o 


IDVAR  ( T)  1DVAR  (2) 

4 /v,  rif  ./C>.  IQ  .7*4,  0 


SCHEDULES 


TEST  RUN  NUMBERS 


BERS 


TEST  : Dfiffaf  Af8,<L 


TABLE  II.  - Continued 
DATA  SET/RUN  NUMBER  COLLATION  SUMMARY 


DATE  : TtST 


ro 

LO 


TEST  RUN  NUMB 


TEST  RUN  NUMBERS 


OJ 


TABLE  II.  - Concluded 


TEST  RUN  NU 


TABLE  III  MODEL  DIMENSIONAL  DATA 


MODEL  COMPONENT  : SODY  - BpA 

GENERAL  DESCRIPTION  ■ _ Con^irurat ion  I^QA/3  Orbiter  fuselage. 

NQTB:  Bg/  is  identical  to  Bg,  except  unh^rside  of  fuselage  has  b^en 

refaired  to  accept.  • 

MQD5L  SC  A IT:  0.030 

DRAWING  NUMBER  : VL^O-OOOLA^B.  -000200  -000205 . -005039.  -0001A5. 

VL70-0001 40A  -0001 LOB 


DIMENSIONS  : FULL  SCALE 

Length  (OML:  Fwd.  Sta.  X0=235).In.  1293*3 

Length  (IML:  Fwd.  Sta.  Xq=233)  In.  2290.3 


Max  Width  (@  X = 1523.3)-  In. 
Max  Depth  (@.XQ  = 15^4)  In. 

Fineness  Ratio 
Area  - Ft2 

Max.  Cross-Sectional 
PI  an form 


250.00 


0.  Zhk 


MODEL  SCALE 

33. 799 
33.709 

7.920 

7.500 

. 0.264 


0. 30 A 3 


Wetted 

Base 


32 
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TABLE  III  (Cont'd) 

MODEL  COMPONENT:  CANOPY  - CQ 

f 

GENERAL  DESCRIPTION:  Configuration  3A,  Canopy  u^d  with  fuselage 

Jhu 


MODEL  SCALE:  0.030, 

DRAWING  NUMBER  , VL70-00Q1ASA 

DIMENSION:  . FULL  SCALE 

Length  (2^  - 434.643  to  578)  In.  143-357 

Max  Width  (@  Xq  = 513.127).  In.  152.412 

Mox  Depth  (@  XQ  = 435.0),  In.  25.OOO 

Fineness  Ratio 
Area 

Max  Cross-Sectional 

Planform 

Wetted 

Base 


model  SCALE 

4.301 

4.572 

O.750 
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TABLE  III  (Cont'd) 


MODEL  COMPONENT : SLOTTED  F, LEVON  ( 6-IMCH  CAP)  - ^ ~ ' 

GENERAL  DESCRIPTION.  — Configuration  L4QA  'B  Orbit^r  el pynn 

,.ill2t.L!TLvcrionf^jLEoA  . Data  are  ^or  one  side. 

MODEL  SCALE:  0.030 

..  VL70-Q00200.  -00608Q  -006092 


DIMENSIONS: 

FULL-SCALE 

MODEL  SCALE 

Area-  FT2 

210.00 

0.189 

Span  (equivalent),  In. 

349-2 

10.476 

Inb'd  equivalent  chord  , In. 

118.004 

3-540 

Outb'd  equivalent  chord-  In. 

55.192 

1.656 

Ratio  movable  surface  chord/ 
total  surface  chord 

At  Inb'd  equiv.  chord 

0.2096 

0.2096 

At  Outb'd  equiv.  chord 

0.4004 

o 

• 

p- 

O 

O 

P- 

Sweep  Back  Angles , degrees 

Leading  Edge 

0.00 

0.00 

Tailing  Edge 

-10. 05 A 

-30.056 

Hinge! ine  _ 

0.00 

o.od 

(Product  of  Area  & c) 

Area  Moment  ( i\h5tm:b<}tX3obd>n^^  e ) .Ft-5 

1587.25 

, Q . .0^3 . 

Mean  Aerodynamic  Chord,  In. 

90.7 

2.721 
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TABLE  III  (Cont'd) 


» 


MODEL  COMPONENT:  BODY  FUP  - Fq 

h • 

GENERAL  DESCRIPTION:  Configuration  1L0A  /T3  orbj-faer  body  flap. 

Hingeline  located  at  Xn  = 1523,3-  Zn  = 284.3 


MODEL  SCALE:  0.030. 

DRAWING  NUMBER  VL7Q--000IA0A . -000145 

DIMENSION:  _ FULL  SCALE 


Length  (XQ  = 1520  to  XQ  = 1613).  In. 
Mox  Width  (in.  ) • 

Max  Depth  (@  X = 1520).  In.. 
Fineness  Ratio 
Area  - Ft*' 

Max  Cross-Sectiona! 

Planform 

Wetted 

Base 


93.00 
262.00 

23.00 


15Q-52S 


41.847 


MODEL  SCALE 

2.79 

7.86 

0.69 


.1355 


.0377 


35 
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TABLE  III  ( Cont'd) 


MODEL  COMPONENT::  OHS  POD  - Mi  A 

f 

GENERAL  DESCRIPTION:  -Configuration  1400  orbiter  QMS  pod  - ^hort  pod. 


MODEL  SCALE:  0.030  , 

DRAWING  NUMBER  VL70-008401.  -008410 


DIMENSION:  . FULL  SCALE 

Length  (OMS  Fvrd  Sta.  X0  - 1310.5).  In.  258.50 
Max  Width  (@  XQ  - 1511),  In.  136.8 

Max  Depth  (@  XQ  — 15ll).  tin.  74 . 70 

Fineness  Ratio  2 . 484 

Area  - Ft^ 

Max  Cross-Sectional  58.  864. 

Planform  * 

Wetted  

Base  


MODEL  SCALE 

7.755 

4.104 

2.241 

2.484 

0.053 
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TABLE  III  (Cont'd) 


MODEL  COMPONENT:  MP3  NOZZLES  - Ng. 

GENERAL  DESCRIPTION:  Configuration  140A  'B  Orbiter  MPS  Nozzle?. 


MODEL  SCALE:  0.030 


DRAWING  NUMBER:  VL7Q-00503QA,  -OOOILOA 


DIMENSIONS: 

FULL  SCALE 

MODEL  SCALE 

mace  no. 

Length  - In. 

Giinbai  Point  to  Exit  Plane 

157.0 

U.7V 

Throat  to  Exit  Plane 

99.2 

2-976 

Diameter  - In. 

Exit 

91.00 

2.73 

Throat 

Inlet 

Area  - ft^ 

Exit 

45.17 

0.0407 

Throat 

Gimbal  Point  (Station)  - In. 
Upper  Nozzle 
X 

1445.  . 

43.35 

Y 

0 

-..Q ! 

Z 

443.00 

1.3,29 

Lower  Nozzles 

X 

1463.17 

44.045 

Y 

+ 53-00 

+ 1.59 

Z 

342.6A 

- -I&222— ~ 

Null  Position  - Deg. 
Unper  Nozzle 
Pitch 

16 

-.16 

Yaw 

0 

0 

Lower  Nozzle 

Pitch 

10 

10 

Yaw 

3.5 

3.5 
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TABLE  III  (Cont'd) 


MODEL  COMPONENT:  0MS  NOZZLES  - N 


GENERAL  DESCRIPTION:  Configuration  110A  'B  Orbiter  OKS  Nozzles, 


MODEL  SCALE:  0,030 

DRAWING  NUMBER:  Vi  70-0001 10A  (Locationl 

DIMENSIONS: 


MACH  NO. 


Length  - In. 

Girnbal  Point  to  Exit  Plane 
Throat  to  Exit  Plane 

Diameter  - In. 

Exit 

Throat 

Inlet 

Area  - ft2 
Exit 
Throat 

Girnbal  Point  (Station)  -In. 
Left  xsfgqsev  Nozzle 


Right  Nozzles 

Xo 
Yo 
Zo 

Null  Position  - Deg. 
Left  Vfrpshr  Nozzle 
Pitch 

Yav 

Right  Nozzle 

Pitch 
Yav 


FULL  SCALE 

MODEL  SCALE 

1518.0 

15.51 

- 8370 

- "5735 

192.0 

ll..7_6_ 

1518.0 

15.51 

3370 

2.61 

192.0 

. 11.76 

15°19> 

15°19' 

12  17' 

12  17* 

15°19» 

15°19* 

12°17v  ~ 

12^17  " 
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TABLE  III  (Cont'd) 


MODEL  COMPONENT;  RUDDER  - r„  • 

— j __ 

GENERAL  DESCRIPTION;  Configuration  14QC  orbiter  rudder  (identical  to 
Configuration  140A/B  rudder). 


MODEL  SCALE:  0.030 


DRAWING  NUMBER; 


VL70-00Q146B.  — 000095 


DIMENSIONS: 


Area  - Ft2 

Span  (equivalent).  In. 

Inb'd  equivalent  chord.  In. 

Outb'd  equivalent  chord  , In. 

Ratio  movable  surface  chord/ 
total  surface  chord 

At  Inb'd  equiv.  chord 

At  Outb'd  equiv.  chord 

Sweep  Back  Angles,  degrees 

Leading  Edge 

Tailing  Edge 

Hingeline 

(Product  of  area  & c) 

Area  Moment 

Mean  Aerodynamic  Chord,  In. 


FULL-SCALE 

100.15 

201.00 

91.585 

50.833 


0.400 

0.400 

,34.83 

26.25 

_J4-LL3, 

610.92 

73.2 


MODEL  SCALE 
0.090 
6.030 
2.748 
1.525 


0.400 


0.400 


34.83 

26.25 

0.0165 

2.196 
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TABLE  III  (Cont'd) 


MODEL  COMPONENT:  VERTICAL  - V$ 


GENERAL  DESCRIPTION:  Configuration  14QC  orbit «*r  vertical , tail 

( Identical  to  configuration  14QA  'B  vertical  tail). 


MODEL  SCALE:  O.OSO 

DRAWING  NUMBER:  VL70-0001A0C . -0001 A AB 

DIMENSIONS ; 

TOTAL  DATA 

p 

Area  (Theo)  - Ft~ 

Planfom 

Span  (Theo)  - In. 

Aspect  Ratio 
Rate  of  Taper 
Taper  Ratio 

Sweep-Back  Angles,  Degrees. 
Leading  Edge 
Trailing  Edge 
0 .25  Element  Line 

Chords : 

Root  (Theo)  VP 
Tip  (Theo)  VP 
MAC 

Pus.  Sta.  of  .25  MAC 
W.P.  of  .25  MAC 
B.L.  of  .25  MAC 


Airfoil  Sec  ti on 

Leading  Wedge  angle  - Deg. 
Trailing  Wedge  Angle  - Deg- 
Leading  Edge  Radius 

Void  Area 

Blanketed  Area 


FULL  SCALE 

MODEL  SCALE 

413.253 

0.372 

315.72 

9.472 

1.675 

1.675 

0.507 

0.507 

0.404 

0.404 

45 . 000 

45.000 

26.25 

26,25 

41.13  41.13 


26R. 50 

B.055 

10  S, 47 

3.254 

199 . PI 

5-994 

1463.35 

43-901 

635.52 

19.066 

0.0 

0.0 

10.00 

10.00 

14.92 

14.92 

3.00 

0.060 

13-17 

0.0019 
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TABLE  III  (Conl’d) 


MODEL  COMPONENT:  WING-W.,^ 

-EV:.RA_  DESCRIPTION Confirnrati.cn  4 

NOTE:  Identical  to  V.'-n  °ycppt.  airfoil  thjrknps*.  Dihedral  an  pie  is 


alonr  trailinp  eHr^  of  vrinr. 

MODEL  SCALE:  0,030 

TEST  MO. 

DIMENSIONS: 


TQTAL  DATA 

Area  'Clheo . ) Ft^ 

D Ian form 
Span  (Theo  In, 

Aspect  Ratio 
Rate  of  Taper 
Taoer  Ratio 

Dihedral  Angle,  degrees 
Incidence  Angle,  degrees 
Aerodynamic  Twist,  degrees 
Sweep  Back  Angles,  degrees 
Leading  Edge 
Trailing  Edge 
0,25  Element  Line 
Chords : 

Root  (Theo)  B.P.O.Q. 

Tip,  (Theo)  B.P, 

MAC 

Fus.  Sta.  of  .25  MAC 
W.p.  of  .25  MAC 
B.L.  of  ,25  MAC 
EXPOSED  DATA  . „ 

(Are  a"' (theo ) Ft 

Span,  (Theo)  In.  BP1Q8 

Aspect  Ratio 

Taper  Ratio 

Chords 

Root  BP108 
Tip  1.00  b 
Z 

MAC 

Fus.  Sta.  of  .25  MAC 
W.P.  of  .25  MAC 
B.L.  of  .25  MAC 

Airfoil  Section  (Rockwell  Mod  NASA) 
XX.XX-64 

Root  b =» 

7 

TId  b * 

7 

Data  for  (1)  of  (2)  Sides 
Leading  Edge  Cuff  ? 

Planform  Area  Ftc 

Lradinq  Edge  Intersects  Fus  M.  L,  & Sta 
Loading  Edge  Intersects  vine  0 Sta 


DWG.  NO.  VL70-0001AQA , -000200 
FULL-SCALE  MODEL  SCALE 


2690.00 

-22kM 


2. 421 


28. 10 


2.266 

2.245 

'1  . 1 77 

1.177 

0.200 

0.200 

1.500 

0. 500 

0.600 

0.500 

-3,-000 

3.000 

45 . 000 

45.000 

- 10.056 

- io.TlT 

35.209  . 

35 . 209 

689 . 25 

20,677 

137.85 

4-1.36  1 

. . 474. 81 

14.2.44 

—1134.80 

34.106 

23SLS2... 

8.717 

182.13 

5 . 464 

1751-50 

1 . 576 

720.68 

21.420  "" 

. .2.059 

2.059 

- . 0.245 

0.245 

562.09 

16.863 

■ 137.85 

4.  Lie 

392.83 

11.785 

1185.98 

35.679 

.294.30 

8 r 8?9 

251.77 

7.  663 

0.113 

0.11  3 

0.120 


0.L20 


~7Tm?r 

600.00 

1024.00 
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a.  Three-Quarter  Front  View  of  Model  Mounted  Upright  in  the  8 x 7 Foot  Tunnel 

Figure  3.  - Model  Photographs. 


b.  Rear  View  of  Model  Mounted  Sideways  in  the  8x7  Foot  Tunnel 

Figure  3.  - Continued. 


c.  Front  View  of  Model  Mounted  Sideways  in  the  9 x 7 Foot  Tunnel 

Figure  3.  - Continued. 


» *»■;  v 


d.  Top  View  of  Model  Mounted  Sideways  in  the  9x7  Foot  Tunnel 

Figure  3.  - Continued. 
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e.  Rear  View  of  Model  Mounted  Upright  in  the  11  x 11  Foot  Tunnel 

Figure  3.  - Continued. 


49 


f.  Front  View  of  Model  Mounted  Upright  in  the  11x11  Foot  Tunnel 

Figure  3.  - Concluded. 
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FIG.  5 VARIATION  OF  LONGITUDINAL  CHARACTERISTICS  WITH  MACH  NUMBER 
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ARC  I1-97-87-C94  0AI6I  0P9STER 
ARC  t I -97-87-C9'*  0A16I  CRB  I TER 
ARC  I ! -97-87-094  CAI6I  ORB  I TER 
DATA  NOT  AVAILABLE 


FIG.  25  EFFECT  OF  BETA 

(D)  ALPHA  =•  18.00 


TOTAL  PRESSURE  RATIO  PTI/PT  RIGHT  RAKE 


rnjTTiiTmmrn|nTTrnrrnmiTTn 


TOTAL  PRESSURE  RATIO  OUTBOARD  / FREESTREAM  , PT6/PT 


DATA  SET  SYMBOL  CONE  I CURAT  I ON 

Q ARC  11-97-87-094  0A!6!  ORB!  TER  ♦ RAKES 

^-5x5  A?;  ! 1-97-87-094  0A16!  ORB!  TER  ♦ RAKES 

$ ARC  51-97-87-094  OAI61  CRB! TER  ♦ RAKES 

=-•=-*  A DATA  NOT  AVAILABLE 


ELEVON 

A1LRON 

BDELAP 

REEERENCE  INFORMATION 

.000 

.000 

-7. I 70 

SREE 

B590.0000 

50. ET. 

.000 

.000 

-7. 170 

LREE 

474.8000 

IN. 

.000 

.000 

-7.170 

BnEr 

935.6930 

IN. 

-7. 170 

XMRP 

1076.6930 

IN.  XO 

YMRP 

.0000 

IN.  YO 

IN.  20 

■fa— BBS 


B 


( D ) ALPH.< 


FIG.  B5  EFFECT  OF  BETA 

* is.nn 


TOTAL  PRESSURE  RATIO  PTI/PT  RIGHT  RAKE 


►LJ 1 1 1 1 UliLl  lUi l uili.1 U LU L I LLi  L 


DATA  SET  SYMBOL 

tif  7BB3  O 

TFT7B05  □ 

liT  7007  O 

W; 780 ! A 


CCNF | DURATION 

ARr  {I'lZ'iZ'Sf4  0A!61  OBITER  * RAKES 
AR-  Jj'I-C'I-i'Sf**  CA!6!  0rBITER  - RAKES 
AR^  .1-9,-87-034  0416!  ORBITER  * RAKES 
ARC  - 97-87-09A  OA 1 6 1 ORBITER  - WING^*  RAKES 


BETA  EE E VON 
-5.000  .000 

•00G  .000 

5.000  .000 

.000 


All. RON 
-000 
.000 
.000 


BDELAP 
-7. 170 
-7.170 
-7.170 
-7.170 


9SBBBI 


reference  INFORMATION 
SREF  B5SO.OOOO  SO. FT. 

LREF  ‘♦74.8000  IN. 

BREF  935.5ROO  IN. 

XMRR  1 076. 6800  IN.  XO 

YMRP  .0000  IN.  YO 

375.00 


!—— ■■■■ 


^M8— M 


^ .2  3.6 


FIG.  25  EFFECT  OF  BETA 


( E i ALPHA 


2m  . on 


tgtal  pressure  ratio  pti/pt  right  rake 


niuulun  lull  lu,  iLu;L.  uhmiuiiL.u  ImJwJ  uuluuLuii  iiXwli  uiLJ 


TOTAL  PRESSURE  RATIO  OUTBOARD  / FREESTREAM  , PT6/PT 


OAT  A ST  V S'll'BO:.  COKr  i GU~ A V [ 0;v 

:,rj  ABC  1 1 -’CC  "E*  - C9V  0A15I  7 ■' 3 : L '>  L AKES 
8E73C5  □ ARC  U-27-S7-C9V  OAiBt  CRB  ITER  - RAKES 

BF.7307  C>  ARC  I ! -97-87-G3A  CAlSi  CHB ! TER  * RAKES 

BE  730 i A ARC  11-S7-87-GS-  0AI6!  CRB  ITER  - WING 


B . 8 3^8  3^6  H . 0 

RATIO  PTI/PT  RIGHT  RAKE 
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CALCULATED  LOCAL  MACH  NUMBERS  FOR  VARIOUS  RAKE  AND  TAP  POSIT  I 


5 


3.6 


4.0 


3.6 

\ NUMBER 


BOTH  RAKES 
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CALCULATED  LOCAL  MACH  NUMBERS  FOR  VARIOUS  RAKE  AND  TAP  POSITIONS  * 

LVUoDO ffi 


C IJE7X03 ) ARC  11-97-87-094  0A161  ORB  I TER  + RAKES 


DATA 


PARAMETRIC  VALUES 


y-s 


E LEVON 

bdflap 


15.000 
.000 
-7. 170 


BETA 
A ! IRON 


-5.000 

.000 


REFERENCE  INFORMATION 
SREE  5693.0000  SQ.FT. 

LREF  474.8COO  ,'N. 

BREF  936. 6500  IN. 

yyp.P  1076.6300  :N.  XO 


•4  .8  1.8 

PIC.  26  EFFECT  OF  POSITION 


1.6  8.0 

M 

8.4 

8.8 

3.2 

3.6  4.0 

ON  CALCULATED 

LOCAL 

MACH 

NUMBER 

BOTH  RAKES 
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iiulLLii.Uiiiiiiuiiiuuiuiiuum 


4.0 


‘H  RAKES 
■"AGE  518 


OAI 

value 

BETA 

AJLRt 


:es 

REFERENCE  INFORMATION 
SREF  8690.0000  SQ.FT. 

LREF  474.8000  IN. 


BREF  936.6800  IN. 

XMop  1076.6800  IN.  XO 

VMRP  .0000  IN.  YO 


•0  FT4  TIT  3.6  - hLo 

M 

LATED  LOCAL  MACH  NUMBER  BOTH  RAKES 
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4 . 0 


AKES 
£ 520 


KES 


RErEPrMCE  iNTOR^ATiCN 


SPEF 

8690. GOOO 

60.FT. 

LPET 

47H.8CC0 

:n. 

BPlF 

9i5.5RC0 

;s’. 

1076.6800 

IN.  XO 

Yf'PP 

. C3GU 

:n.  vo 

z^pp 

576.COOO 

2c 

P ■ 0 P. 1 r? . G 3.5  3.5  ;-i 

M 

CULATED  LOCAL  MACH  NUMBER  BOTH  RAKES 
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CALCULATED  LOCAL  MACH  NUMBERS  TOR  VARIOUS  RAKE  AND  TAP  POSITIONS 


CALCULATED  LOCAL  MACH  NUMBERS  FOR  VARIOUS  RAKE  AND  TAP 


F 10.  BS  EFFECT  OF  POSITION  ON  CALCULATED  LOCAL  MACH  NUMBER  BOTH  RAKES 
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i.lu-iiiuimjAtluitinuliii! 


( IE7X07) 

SYMBOL  DATA 

ARC  11-97-87-094 

parametric 

0A16! 

VALUES 

ORB  I TER  + RAKES 

PREFERENCE  INFORMATION 

0 

MP! 

ALPHA  ,000 

BETA 

5.000 

.000 

SREF 

P690.0000 

SQ.FT. 

□ 

MP3 

EL E VON  .000 

A U PON 

IREF 

P7R . BCOO 

IN. 

tno 

MI  3 

BOP"  LAP  *0.170 

BREF 

936.6800 

IN. 

oS 

"Li 

M5? 

M5^ 

M5i 

XMRP 

YMRP 

ZMRP 

1076.6900 

.0000 

375.CC00 

IN.  XG 
IN.  YO 
IN.  70 

9HO 


l -1-1. 


ft j-fMoH 


ra:n:uj4j±l 

! I M I IT  I I 


1 

IC.  86  EFFECT  OF  POSITION  ON  CALCULATED  LOCAL  MACH  NUMBER  BOTH  RAKES 


CALCULATED  LOCAL  MACH  NUMBERS  FOR  VARIOUS  RAKE  AND  TAP  POSIT i 


ui~juumu  iluii-iuiili  m, 


CALCULATED  LOCAL  MACH  NUMBERS  FOR  VARIOUS  RAKE  AND  TAP  POSITIONS 

U [;'!> OI  K 


r i rjyrn  > 

■.  X W-  c C vw  1 X 

CAT 


ft  Of'' 


PH 

EL  EVCM 
BDELAP 


<-<  i U C7- 

UM  J O f 

( jrt  n i irn  t wAi'-c  :*t 

RPr 

*rri  'rr  1 f.tr-r\py  * T 

AJ.1 

FiSAMr’t} 

C VAlUES 

5Rtr 

irb'-iO . 0000 

CO  _ 

! 6 . ”j0 

PC'C 

5.  COG 

LRE" 

-;7u.  .30 CO 

; r: , 

. DCD 

A 1 LRCN 

.000 

BPLT 

935 . cROO 

Vi. 

170 

XKPP 

1076.6800 

IN. 

xo 

VKPP 

.0000 

\ Ni . 

YO 

ZK=P 

375.0000 

i N . 

ZG 

0 .4  .8  I . 2 

FIG.  26  EFFECT  OF  POSITION 
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M 

2.4 

2.8 
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ON  CALCULATED 

LOCAL 
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NUMBER 

3.6  4.0 

BOTH  RAKES 
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c IE7X07) 

SYMBOL  DATA 


ARC  1 1 -97-87-094-  0A16I  ORBITER  + RAKES 

parametric  values  “ 

ALPHA  24.000  BETA  5 nrn 

SSiS  .,;??§  ooo 


REFERENCE  INFORMATION 


01 

O - 

CL  2 . 


2690 . 0000 
474.8000 
936.6800 
1076.6800 
.0000 
375.0000 


SQ.FT. 

IN. 

IN. 

IN.  XO 
IN.  YO 
ZO 


!B»8i»BsSMgga88a8! 


?.0  P.4  2.9  3.2 

no.  SB  EFFECT  OF  POSITION  ON  CALCULATED  LOCAL  MACH  NUMBER 


BOTH  RAKES 
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ES 


REFERENCE  if-." CREATION' 
SREF  2690 . 0000  SQ.FT. 

IREF  ^T'+.SOQO  [N. 

BRET  975.6300  IN. 

XMRR  IC75.6BO0  IN.  XO 

XKRD  .0000  IN.  YQ 


COMPRESSIBLE  U RA I i OS  FOR  VARIOUS  RAKE  AND  TAP  POSITIONS 


<&™3>  ARC  11-97-87-094  0A161  ORB  I TER  + RAKES 

VMBOl  D*TA  PARAMETRIC  VALUES 

Q?1 -OC  ALPHA  18.000  BETA 

Qcj/QC  ELEVON  .000  AILROM 

CI3.CC  8DFLAP  -7.170 

os?.  OC 
G^i  QC 


O 

□ 

o 

£ 

Q 


-5.000 

.000 


REFERENCE  INFORMATION 
SREF  8690.0000  SO. FT. 

LREF  474.8000  IN. 

8REF  936.6800  IN. 

XMRP  1076.6300  IN.  XO 

YMRP  .0000  IN.  YC 

zypp  375.0000  IN.  ZO 


M 

FIG.  27  EFFECT  OF  POSITION  ON  COMPRESSIBLE  Q RATIO  QIJ/QC  BOTH  RAKES 
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r\n?r>  r rrn 
vD  l : t_<  \ 


OA  I S I 

VALUES 
BETA  -5.CC0 

A 1 L RON'  .000 


ERE MCE  INFORMATION 
8EG0 . GO  GO  SC 

47H.80CC  IN 

335.6800  iN 

1076.6800  IN 

.0000  J N 

375.0000  IN 


COMPRESSIBLE  Q RATIOS  FOR  VARIOUS  RAKE  AND  TAP  POSITIONS 


oo 


COMPRESSIBLE  Q RATIOS  FOR  VARIOUS  RAKE  AND  TAP  POSITIONS 
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iTTTiTrtTTi  mil  m jrnrtTTTTTTrT' 


o pt>o[  :»o  3 


c \ 

_l  l 

* nr  i i 

A ru-  j * — ^ / 

■”«  / —tjy* 

4 OA5.6 

data 

PARADE  TR 

!C  VALUES 

C? ! / QC 

ALPHA 

I 8. COD 

BETA 

QE3/QC 

PL t VON 

.000 

AiLRON 

Q1  3'OC 
05?/ GC 
Q5'f/QC 
064  OC 

0DFLAP 

-7.170 

Qpp  I TpP  •+■  R A K L ' 


RU  lKlNCL  INFOHMAT  ION 


SREF 

?690 . 0000 

so  rr . 

LREF 

474.80QC 

If;. 

BRER 

936.6800 

IN. 

XKPP 

! 076 . 6BQC 

IN.  X0 

Yf-'RP 

.0000 

IN.  YO 

ZKRP 

375. GOOD 

IN.  Z0 

mu 


u • 4 -8  1 • a 1.6  2.0  2.4  2.8  3.2  3.6  i 

M 

FIG.  27  EFFECT  OF  POSITION  ON  COMPRESSIBLE  Q RATIO  QIJ/QC  BOTH  RAKES 


p rrrrm  nrrTTlTn  i n ITT]  n urm  1 1 itt  : 


COMPRESSIBLE  Q RATIOS  FOR  VARIOUS  RAKE  AND  TAP  POSITIONS 


M 


FIG.  27  EFFECT  OF  POSITION  ON  COMPRESSIBLE  Q RATIO 


QIJ/QC  BOTH  RAKES 
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COMPRESSIBLE  Q RATIOS  FOR  VARIOUS  RAKE  AND  TAP  POSITIONS 


TTTnTiTprnjTiTTpTTTrTTTTiTT!  iirrrmrrn  nTrmrTimin'iTrnr 


TTTTJUrTjT 


ES 


RErEn-nr 


!NrOR«A7 


r~tr  ='690.0000 

L.P1F  47^. SCO? 

BF.>-  9S5.6PC0 

x'-'PP  !C7S.E8“3 


.coca 

2'-'^^  '775  Q''"~ 

pa.  o X ^ z 


\.  r. 
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zz 
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STATIC  PRESSURE  DECREMENTS  FOR  VARIOUS  RAKE  AND  TAP  POSITION 


( IE7D03)  ARC  I I -97-87-094  0A16I  ORB  I TER  + RAKES 

SYMBOL  DA'A  PARAMETRIC  VALUES 


CPC=1  ALPHA  12.000  BETA  -5.000 

0^023  ELEVON  .000  AILRON  .000 

0= 013  BDELAP  -7.170 

DPQ52 


REFERENCE  INFORMATION 


SREF 

2690 . 0000 

SQ.FT. 

LREF 

474.8000 

IN. 

BREF 

936-680C 

IN. 

XMRP 

1076.6800 

IN.  XO 

YMRP 

.0000 

IN.  YO 

ZNRP 

375. 00G0 

IN.  20 

cr  Air  n?An 


M 


FIG.  28  EFFECT  OF  POSITION  ON  STATIC  P.  DECREMENT  PSU-P  /QIJ  BOTH  RAKES 
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STATIC  PRESSURE  DECREMENTS  FOR  VARIOUS  RAKE  AND  TAP  POSITION 


STATIC  PRESSURE  DECREMENTS  FOR  VARIOUS  RAKE  AND  TAP  POSITIONS 


REFERENCE  INFORMATION 


SREF 

P690.0000 

SO. 

FT. 

LREF 

474.0000 

IN. 

BREF 

926.6300 

IN. 

XMRP 

1076.6800 

IN. 

XO 

YMRP 

.0000 

IN. 

YO 

ZMRP 

375.0000 

IN. 

zo 

SCALE 

.0300 

2.4  2.8  3.2  3.6  4.0 


DECREMENT  PSJ-P  /GIJ  BOTH  RAKES 
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STATIC  PRESSURE  DECREMENTS  FOR  VARIOUS  RAKE  AND  TAP  POSITIONS 


( IE7D05) 

SYMBOL  DATA 

O CPQ? ! 

□ QPCB3 

O O^QI  3 


ARC  11 -97-87- 09H  0A161  ORB  I TER  + RAKES 

PARAMETRIC  VALUES 

ALPHA  18.000  BETA  .000 

ELEVON  .000  AILRON  000 

BDFLAP  -7.170 


REFERENCE  INFORMATION 
SREF  8690.0000  50. FT. 

LREF  474.8000  IN. 

BREF  936.6800  IN. 


XMRP  1076.6800  IN.  XO 
YMRP  .0000  IN.  YO 
ZMRD  375.0000  IN.  20 


DECREMENT  PSJ-P  /QIJ  F' 


s 


STATIC  PRESSURE  DECREMENTS  FOR  VARIOUS  RAKE  AND  TAP  POSITIONS 
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rpTnnmnrr 


STATIC  PRESSURE  DECREMENTS  FOR  VARIOUS  RAKE  AND  TAP  POSIT! 


STATIC  PRESSURE  DECREMENTS  FOR  VARIOUS 


ARC  orbiter  ♦ rakes 

DPQ?!  alpha  le.DOO 

drops  EL E VON  oco 

0p0!3  BDFLAP  -7  170 

DP05P  ' u 

DPC5‘t 
DPOa’-* 

7m  n 1 1 11 


o 
□ 
o 

C/)T\ 

g* 


07 

O 

0. 

CL 

< 


Q 

2 

< 

LU 

< 

or 


beta 

AILRON 


5.000 

.000 


REFERENCE  INFORMATION 


SREF 

c’E'90.0000 

SQ.FT. 

LREF 

H7H.8D00 

IN. 

BREF 

936.6800 

IN. 

XMRP 

1076.6800 

IN.  XO 

rMRP 

.0000 

IN.  YO 

ZMPP 

375.0000 

IN.  ZO 

SCALE 

.0300 

FIG.  28  EFFECT  OF  P0S.T1ON  ON  STATIC  P.  DECREMENT  PSJ-P/QU  BOTH  RAKES 

PAGE  557 


o o O 


t l 

l / 

ARC  I I - S7-87-0S4 

uA  1 6 i 

DATA 

PARAKE -R?C 

VALUES 

DP2£ ; 

ALPHA  16.000 

beta 

DPG8  3 

El f VON  .000 

A I L RON 

jPQi  3 
DP  058 

5DP  LAP  -7.170 

REFERENCE  IWOPMATION 
?CF  2690. 0900  SO. 

?EF  474.8000  IN. 

?CF  935.6800  IN. 

'P.P  ! C-6 . 6300  IN. 

. OOGO  IN. 

'9?  375.  GOOD  IN. 

I ALE  .0300 

•*I"  * nx  ■ p~r-rT7T'7 riT; p-r 


3 


»■■■■ 

!■■■■■ 


FIG.  PB  EFFECT  OF  POSITION  ON  STATIC  P.  DECREMENT  PSJ-P  /QIJ  BOTH  RAKES 


HTIJ  rTTTfTTTTTTTnTTmi 


STATIC  PRESSURE  DECREMENTS  FOR  VARIOUS 


ARC  n'97~%;£%c°*LV  0RB1TER  + rakes 

El  E™  3 5:S 

D»C5?  ' ' ‘ /u 

DPQ54 
DPQ54 

TnTTfTrrrn  nrmn 


o 
□ 

o 

cn-^ 


CD 

O 

CL 

CL 

< 


O 

z 

< 

Ld 

< 

cr 


REFERENCE  INFORMATION 


SREF 

2690.0000 

SQ.FT. 

LREF 

474.8000 

IN. 

BRCF 

935.6800 

IN. 

XMRP 

I 076 . 5600 

IN.  XO 

YMRP 

.0000 

IN.  Y0 

ZKPP 

375.0000 

IN.  Z 0 

SCALE 

. 0300 

P ■ 4 2.8  3.2 

no.  28  effect  of  position  on  static  p.  decrement  psj-p  /qu  both  RAKES 
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TOTAL  PRESSURE  RATIOS  FOR  VARIOUS  RAKE  POSITIONS 


RHXEPthJCL  INTORHAUUN 


RATIO  PTI/PT  BOTH  RAKES 
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total  pressure  ratios  for  various  rake  POSITIONS 


(BE7IQ3) 

SYMBOL  DATA 

O PTI/PT 

□ PTB/PT 

O PT3/PT 

A PT4/PT 

Li.  PT5-PT 

Di  P T 5 ■ P T 


ARC  H -97-87-094  0A161 

PARAMETRIC  VALUES 
S-000  BETA 

£L~VON  .030  A I L RON 

8DELAP  -7.170 


ORB  I TER  + RAKES 


BETA 
A I L RON 


REFERENCE  INFORMAT  I CN 
SREF  5690.0000  SQ.FT 

LREF  474.8000  IN. 

BREF  936 .680 C In’ 

XMRP  1076.6800  IN.  XO 

ymrp  .oooo  in.  ro 

375.0000  IN.  70 


MHfii 


3.6  4.0 


no.  29  EFFECT  OF  POSIT 


ION  ON  TOTAL  PRESSURE  RATIO  PTI/PT  BOTH  RAKES 


TOTAL  PRESSURE  RATIOS  FOR  VARIOUS  RAKE  POSITIONS 


TOTAL  PRESSURE  RATIOS  FOR  VARIOUS  RAKE  POSITIONS 


(BE7I03) 

symbol  data 


t 

Q 


PTI/PT 
PTB'PT 
PT3/PT 
PT4 , PT 
PT5/PT 
PT6'DT 


ARC  11-97-87-094  0A161  ORB  I TER  + RAKES 

PARAMETRIC  VALUES 

ALPHA  18.000  BETA  -5.000 

EL E VON  .000  AILRON  .000 

8DELAP  -7.170 


REFERENCE  INFORMATION 

SREF 

B59D.000C 

SQ.FT. 

IREF 

474.8000 

IN. 

BREE 

935.5800 

IN. 

XMRP 

! 076. 680 D 

IN.  XO 

YMRP 

• COCO 

IN'.  YO 

ZMPP 

375.0000 

IN.  ZO 

M 


FIG.  89  EFFECT  OF  POSITION  ON  TOTAL  PRESSURE  RATIO  PTI/PT  BOTH  RAKES 
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TOTAL  PRESSURE  RATIOS  FOR  VARIOUS  RAKE  POSITIONS 


ORB  I TER  + RAKES 


Cot? 1 03) 

DATA 


1 ‘’LVu 

C 

□ 

o 

£ 

Li. 

Q> 


PT I /FT 
pie^PT 
PT3/PT 

p T k,  / p T 

PT'j/p: 


ARC  i \ -97-87-094  OA16I 

PARAMETRIC  VALUES 
ALPHA  5N.C30  BETA 

ELE  VON  .00C  A1LRON 

BDELAP  -7.170 


-5.GOC 
■ ODD 


REFERENCE  FORMAT  SON 

SREF  P690.0C0C  SQ.FT. 

LfiEF  '174.9020 

BRFF  =36.6070 

XM»P  i 075.682:  TN.  XO 

YMRP  .0273  i*J.  YO 

7KRP  375.2373  IN.  ZC 


M 

FIC.  29  EFFECT  OF  POSITION  ON  TOTAL  PRESSURE  RATIO  PTI/PT  BOTH  RAKES 
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TOTAL  PRESSURE  RATIOS  FOR  VARIOUS  RAKE -POSIT  IONS 


(BE7I05)  ARC  11 -97-87-094  0A161  ORB  I TER  + RAKES 


PTI/PT  ALPHA 

PT8/PT  ELEVON 


PARAMETRIC  VALUES 
.000  BETA 


PTB/PT  ELEVON  .OCC  AILRCN 

PT3.PT  BDFLAP  -7.170 

PT4/PT 

PT5/PT 

PT&.'PT 

i ^ ■pivinirii 1 1 !| m i r| 1 1 1 ill : mi i m i| n I ill  i !i itmiTirrirr 


TTTT 

THT 

MW 

TTTT 

TTTT 

Trrq 

TTTT 

TIM 

TTTT 

TTTT1 

TTTT 

TTTTT1 

j 

‘“I 

r 

1 

_ 

i 

|L_ 

c 

w 

— 1 

t 

1 

4 

J 

— 

i 

4- 

.6 

F 4 


LJX 


1 

— -I — f — i 


LU 


— 


REFERENCE  INTCWKATION 


SPEF 

?690 . 0000 

SQ.FT. 

LREF 

HTH.ecoo 

IN. 

BREF 

93S.68CC 

:n. 

XMRP 

1075.6800 

IN.  XO 

YMRP 

.0000 

IN.  YO 

ZMRP 

375.0000 

IN.  Z 0 

scale 

.0500 

j“F]4  ti 


i i i 

tTT 

-i — i — i- 

! ! I 


— H- 


44- W 


FIG.  P9  EFFECT  OF  POSITION  ON  TOTAL  PRESSURE  RATIO  PT1/PT  BOTH  RAKES 


TOTAL  PRESSURE  RATIOS  FOR  VARIOUS  RAKE  POSITIONS 


ARC  '2-S7-87-C34  OA 1 6 1 ORBITER  + RAKES 

PARAMETRIC  VALUES 
6. 000  BETA 

• Q'jo  ailron 
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